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The FeCo-based nanocrystalline soft-magnetic alloy films, for their good magnetic 
properties, have widely been used in some high-frequency devices such as recording 
heads, recording media with soft magnetic underlayers, inductors and film 
transformers. There is an increasing demand of nanocrystalline soft-magnetic alloy 
films with good high frequency properties because of the micromation and high 
frquency tendency of electronic devices. Therefore, it is necessary to develop some 
nanocrystalline soft-magnetic alloy films with excellent high frequency properties. In 
this research, magnetron sputtering method was used to prepare series of film samples 
of Fe-Co-O, Fe-Co-Cr-N and Fe-Co-Ti-N nanocrystalline soft-magnetic alloy film 
systems and their structural, electrical and magnetic properties were investigated. The 
main investigations were carried out as follows: 
(1) Magnetron sputtering method was used to prepare series of film samples of 
Fe-Co-O, Fe-Co-Cr-N and Fe-Co-Ti-N nanocrystalline soft-magnetic alloy film 
systems by changing the processing parameter (working gas pressure, Cr or Ti target 
sputtering power, gas flow ratio of N2 or O2, sputtering time). 
(2) The effects of processing parameter were studied on the structural, electrical 
and magnetic properties of nanocrystalline soft-magnetic alloy films by some 
analytical tools as follows: Surface Profiler, XRD, SEM, EDX, Four Probe, VSM and 
Permeameter. The best processing parameter was obtained for the preparation of some    
nanocrystalline alloy films with good soft-magnetic and high frequency properties. 
(3) The existing forms and grain refinement mechanisms of the doped elements (Cr, 
Ti, N, O) in FeCo-based nanocrystalline soft-magnetic alloy films were investigated. 
The random anisotropy model was used to interpret the magnetic softness mechanism 
and the effects of interface effect and surface roughness on soft-magnetic properties 
were also discussed.  
(4) The creation mechanism of unaxial magnetic anisotropy was investigated due to 
















on the base of which the effects of external magnetic field on magnetic anisotropy and 
high frequency characteristics were also investigated. The comparison was carried on 
between the theoretical permeability curve calculated by LLG equation and the 
measured permeability curve, and the discrepancy was analyzed and interpreted 
rationally. Based on Hoffmann’s ripple theory, the calculated theoretical permeability 
curve was modified and matched the measured curve well. 
 
Keywords: Magnetron sputtering; Alloy films; Soft-magnetic properties;  
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